The purpose of this paper is to prove Theorems 1-4. To this end one first establishes the following simple lemma.
LEMMA. Let k be an odd prime, and m, n any two nonzero integers. Then for a prime modulus p, at least one member of the set, S= {m, n, inn, inn2, **, mn-'}, 'is a kth power residue.
PROOF. If p is not of the form tk + 1, every residue is a kth power residue, and the lemma is trivial. So suppose p =tk+1. Let X be a kth power character function defined on residues modulo p. Let X(m) = Oa, X(n) = GP, where 0 is a primitive kth root of unity. If j0 mod k, X(n) =1. If not, X(mnj) =Oa, Gig=Ga+jg, and as j takes values in {0, 1, .
, k-1}, ax+j3 runs over a complete set of residues modulo k, i.e., there is some jo such that a +joj3-O mod k. Then X(mnjo) = 1 and mnio is a kth power residue modulo p.
In the following theorems, it is assumed that residues are the least positive representatives of their classes and the ordering implied by a 'bound" is that of the real integers. 
